Estrogen regulates 11 beta-hydroxysteroid dehydrogenase-1 and -2 localization in placental syncytiotrophoblast in the second half of primate pregnancy.
We recently demonstrated that the 11 beta-hydroxysteroid dehydrogenase enzymes catalyzing cortisol-cortisone reduction (11 beta-hydroxysteroid dehydrogenase-1) and oxidation (11 beta-hydroxysteroid dehydrogenase-2) are located in different regions of the baboon and human placental syncytiotrophoblast. Moreover, there was a 2-fold increase in the ratio of 11 beta-hydroxysteroid dehydrogenase-2 to 11 beta-hydroxysteroid dehydrogenase-1 in syncytiotrophoblast membranes contiguous with the basal membrane (BMm) between mid and late baboon gestation. Our laboratories have also shown that estrogen regulates syncytiotrophoblast functional differentiation. Therefore, the current study determined whether the change in the ratio of 11 beta-hydroxysteroid dehydrogenase-2 to 11 beta-hydroxysteroid dehydrogenase-1 in the BMm was regulated by estrogen. Placentas were obtained on d 165 of gestation (term = d 184) from baboons that were untreated or were treated daily beginning on d 100 with the aromatase inhibitor CGS 20267, which reduced uterine and maternal serum E2 by more than 95% or with CGS 20267 plus E2 benzoate. Western blot analyses and immunofluorescence confirmed that in untreated controls the expression of 11 beta-hydroxysteroid dehydrogenase-1 was abundant in the microvillus membranes and considerably less in the BMm. In contrast, expression of 11 beta-hydroxysteroid dehydrogenase-2 was abundant in more internal regions of the syncytiotrophoblast, including the BMm, but was not detected in the microvillus membranes. The 11 beta-hydroxysteroid dehydrogenase-2 protein level was significantly decreased in the BMm of placentas from estrogen-suppressed baboons, resulting in a 2-fold decrease in the ratio of these enzymes in membranes juxta the fetal blood, and these changes were partially restored by CGS 20267 and E2. In contrast, estrogen had no effect on the ratio of 11 beta-hydroxysteroid dehydrogenase-2 to 11 beta-hydroxysteroid dehydrogenase-1 in whole villous homogenate or the micro-villus membranes. Collectively, these results indicate that estrogen regulates the developmental increase in the ratio of 11 beta-hydroxysteroid dehydrogenase-2 to 11 beta-hydroxysteroid dehydrogenase-1 in syncytiotrophoblast membranes juxta fetal blood, providing the subcellular architectural mechanism responsible for the previously demonstrated estrogen-dependent switch in transplacental glucocorticoid metabolism that regulates maturation of the primate fetal pituitary-adrenocortical axis.